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Intermediate Level • PLA & Classroom Materials 

How to compare PLA with other classroom materials through print behaviour, part performance and 

the trade-offs that matter in real school workflows. 

This intermediate resource treats PLA and classroom materials as a structured comparison 

problem. It explores how materials differ in printability, appearance, support behaviour, 

toughness, heat tolerance, storage needs and cleanup consequences. Students begin to justify 

material choice instead of defaulting to one familiar spool. 

Resource overview 

At intermediate level, students should compare materials through trade-offs rather than simple labels such as easy or 

hard. A classroom material may print cleanly but have limits in heat or toughness. Another may offer stronger or more 

useful final properties but require more careful storage, tuning or support removal. Strong planning comes from 

recognising those trade-offs clearly. 

This matters because material selection influences the entire workflow: slicing, loading, purge behaviour, first-layer 

confidence, support cleanup, final part use and even how much teacher supervision is needed. Material choice is 

therefore both a print-quality decision and a classroom-management decision. 
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Indicative level Intermediate 

Suggested use Students comparing materials intentionally across several print jobs 

Best suited to 
Classes moving from default PLA use toward justified material 

selection 

Learning focus 
Material trade-offs, behaviour comparison and evidence-based 

choice 

Related resource areas 
Assessment & Planning • Loading Filament • Bed Leveling & 

Calibration 

Why material choice is a trade-off decision, not a 

popularity contest 

Intermediate users should recognise that no material is universally best. A spool that is excellent for clean classroom 

demonstration prints may not be the ideal choice for a warm environment, repeated mechanical stress or difficult 

bridging. Likewise, a tougher material may not be worth the added complexity if a simple PLA print would already 

meet the need. 

Material choice therefore becomes an exercise in trade-off management. Students compare what the part needs 

against what the material offers and what the classroom workflow can realistically support. 
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This diagram supports the intermediate explanation by showing the main material-selection and care stages that 

influence print quality in a classroom setting. 
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Critical material steps and why they matter 

Activity area What students do Why it matters 

Compare printability 
Judge how easily the material loads, 

purges, sticks and behaves during 

printing. 

Printability affects reliability, supervision 

needs and classroom success rate. 

Compare final part properties 
Consider stiffness, toughness, visual 

finish and likely real-world use. 
A good-looking print is not always the 

best-performing print, and vice versa. 

Compare storage and 

handling sensitivity 

Notice how strongly the material 

depends on good storage and correct 

handling. 

Sensitive materials create more variability 

if the classroom workflow is weak. 

Compare cleanup and support 

outcomes 

Think about how supports, strings or 

surface marks may differ between 

materials. 

Post-print labour and finish quality matter 

as much as the printing stage itself. 

Choose the material with 

reasons 
State why the selected material suits the 

job better than the alternatives. 
Reasoned selection improves both print 

quality and technical understanding. 

  



MAXXESHOP3D • Educational Resource 

Maxxeshop3D 

Step 1: Compare materials through printability, not just 

reputation 

Intermediate students should evaluate materials by how they actually behave in the printer. PLA may still be the most 

practical choice for many classroom prints because it often supports smoother loading, simpler purge behaviour and 

more predictable early layers. However, another material may be worth using when the print demands different final 

properties and the class is ready for the added complexity. 

This matters because reputation can be misleading when removed from context. A material that is widely praised 

online may still be a poor classroom choice if it requires more supervision, stricter storage or more difficult support 

cleanup than the school environment can sustain. Strong judgement depends on actual workflow conditions, not only 

on general claims. 

This step is taken because printability shapes the real classroom experience. A material should be judged not only by 

what it can do in theory, but by how reliably the class can use it in practice. 

Step 2: Compare final part properties against the real 

purpose of the print 

Material selection should also be tied to the demands of the final object. PLA may be excellent for visual models, 

concept parts, low-stress classroom tools and many general learning objects. A different material may be more 

suitable when the part will be handled roughly, flexed repeatedly or exposed to conditions that challenge basic PLA 

more strongly. 

Intermediate users should therefore think in terms of fit between part purpose and material behaviour. If the job 

does not actually require the extra demands of another material, then using PLA may remain the better overall 

decision. If the job truly demands different performance, then the class can justify moving beyond PLA with clearer 

reasoning. 

This step is taken because better parts come from matching needs to materials. It stops students from choosing more 

complex filaments just because they sound more advanced. 
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The workflow diagram above shows how material choice, handling and review work together at intermediate level. 

Step 3: Include support, cleanup and storage in the 

material decision 

A strong material comparison does not end when the object leaves the nozzle. Different materials may create 

different support marks, different levels of stringing, different cleanup burdens and different storage pressures. That 

means the material decision affects how much work happens before and after the print, not just during the print 

itself. 

For classroom use, this is especially important. A material that offers good performance but creates heavy cleanup or 

repeated confusion around storage may be less suitable for everyday school use than a slightly simpler alternative. 

Intermediate planners should therefore compare whole-workflow consequences, not just isolated material 

properties. 

This step is taken because classroom printing is a process, not a single moment. A material that fits the whole process 

well often leads to better real-world outcomes than a material that only excels in one narrow area. 
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Step 4: Finish with a justified material choice that can be 

explained 

By the end of the planning stage, the student should be able to explain why one material was chosen over another. 

That explanation might refer to printability, storage practicality, strength needs, support cleanup, appearance or time. 

What matters is that the choice is tied to the job rather than to habit or guesswork. 

This improves learning because students can later compare the result against the reasons they gave. If the material 

choice worked well, the reasoning is strengthened. If it did not, the class can revisit which assumption was wrong. This 

makes material selection part of technical learning rather than just a background decision. 

This step is taken because explained choices are easier to improve than unexplained ones. Material understanding 

becomes much stronger when students can defend their decisions. 

Key materials reminders 

• PLA is common because it fits many classroom needs 

well. 

• Material identity, storage and profile choice all affect 

print quality. 

• A more advanced material is only better when the 

job truly needs it. 

• Good materials workflow reduces printer problems 

that are not really machine faults. 

Suggested classroom discussion 

• What does this print actually need from the 

material? 

• Would PLA already meet that need well enough? 

• How would storage or handling mistakes show up in 

the print? 

• What reasons justify using a more demanding 

classroom material? 
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Vocabulary focus 

Printability 

How easily and reliably a material 

can be printed in a real workflow. 

Toughness 

How well a material resists 

breaking under repeated use or 

stress. 

Workflow cost 

The combined effort of storage, 

setup, printing, cleanup and 

supervision. 

Material trade-off 

A situation where gaining one 

benefit from a material comes with 

another cost. 

Selection criteria 

The reasons used to decide which 

material best fits the print. 

Justified choice 

A material decision that can be 

clearly explained from evidence. 

Why this level matters 

Intermediate users make better material choices because they compare the whole workflow, not just the label on the 

spool. 

This helps classrooms use more suitable materials with fewer surprises, better print planning and clearer explanations 

when choices are reviewed. 

Teacher extension prompt 

Ask students to compare PLA and one other classroom material for a specific part. Then ask them to state which 

material they would choose and which trade-off mattered most in that decision. 

 


